Plasma mevalonic acid, an index of cholesterol synthesis in vivo, and responsiveness to HMG-CoA reductase inhibitors in familial hypercholesterolaemia.
Fasting plasma mevalonic acid (MVA), an indicator of in vivo cholesterol synthesis, was measured in 35 patients with familial hypercholesterolaemia (FH) of whom 7 were treated with pravastatin 10-40 mg/day, 7 with simvastatin 10-40 mg/day and 21 with atorvastatin 80 mg/day. Reductions in low density lipoprotein (LDL) cholesterol and MVA on maximal dose therapy differed significantly between the three drugs: 34.7%, 42.9% and 54.0% (P = 0.0001), and 31.6%, 48.9% and 58.8% (P = 0.004), respectively. Patients on atorvastatin were subdivided according to whether their reduction in LDL cholesterol on treatment was above or below the mean percentage change for the whole group. Basal values of LDL cholesterol did not differ significantly, but above average responders had a significantly higher mean pre-treatment level of MVA (6.2 +/- 0.60 vs. 4.3 +/- 0.61 ng/ml, P < 0.05) than below average responders. When all three drug groups were pooled above average responders showed a significantly greater absolute decrease in MVA on treatment than below average responders (3.85 +/- 0.48 vs. 2.33 +/- 0.40 ng/ml, P < 0.05). However, there was no significant correlation between the magnitude of the decreases in LDL cholesterol and MVA. These findings suggest that FH patients who responded well to statins had a higher basal level of plasma MVA, i.e. a higher rate of cholesterol synthesis, which was more susceptible to pharmacological inhibition. The more marked cholesterol lowering effect of atorvastatin 80 mg/day presumably reflects, at least in part, its ability to inhibit HMG-CoA reductase to a greater extent than maximal recommended doses of pravastatin and simvastatin of 40 mg/day.